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SUMMARY OF PARAMETERS FOR SYSTEMS IN THE 2200-2290.MHz BAND

~neutlc" MobIle Servic:.
EMIHlon 8eMwIdIh cIoWI .--lPWAl TX A.-- Geln IXADI

FA • AenIftMItIc.1
FAD • T.1eoommend Aervneutlcet 0·10 Hz '" I • 'Wen. ",. 0·2. IS"
MA • AIn:r...
MAD • Teleoommend Aircrett 2· S kHz 31,. 10 ·10 wen. ...,. •• 21,.

Ui· • MHz "" 21 Wen. "" NO EN'TtW 2e"

Lend MobIle SeMe. EJNe.1on Iendwldth $OWl "_rIPWflI TX AnbIM.GeIn lXAOI

F8 ..... Stllion 10 Hz &0" • Witt. 100" I4I1i 50,.
ML • lind Mobile
MLP • L.nd Mobile Port.ble 8 MHz &0" NO ENTRY &0"

Merltime Mobile S.rvic:. Emillion hndwldth l80WI "wer IPWRI TX AntenruI Geln IXADI

FI • eoe.t 1.& MHz 72" 10 Wen. 72" o dli 72"
FC8 • Meritlme Broellee.t
FCO • Teleoommend eoelt 2 MHz 21 " 2 Wen. 21" • dli 21 "MS • Ship
MSP • Poltlble Ship • 7" 3d1l 7"00 • Oceenogr.phic Dil. MHz

01 · Oceenogrephic Dile
Interrotlletlng

Mobile Setvlc. Emil.ion lendwldth l80WI "_rIPWRI TX AnteIln. Geln IXADI

FL • Land 2&0 kHz 10" 2 Witt. 10" 3dBi 10"
FLO • Ttlllcommend Lend
FLE • TtlIemttering Lend 300 kHz 24" II Wen. te" 13411i te"
FLEA •~.. T.lemetlrino lind
FLE8 • FIItht T"'_1Iring L.nd 1.1 MHz ." 21 Wen. 24" .lIBi 24"
FLEC • SUrf_ T.met.ring Lend

MO • MoIIlle EmI••1on Ieftdwilfttl l80WI filt_lPWRI TX AMIMI G8In IXADI
MOD • Ttlllcomrnencl Mobile
MOE • T......1tne Mobile .080· .•86 MHz 37" .01· 10 Wetts eo" 3·2IlIBi 1e"
MOEA • AwoneuIIce' TelemI1.ring Mobile
MOIl • FlicIht T.metering Mobile

1 ·10 MHz "" 12· IOWen. 7,. O· 2. .."MOEC • Iurf_ Teleme1e1tne Mobile

".6·3fl MHz 2" 30·100 Wetts 3" NOENTtW ."
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TABLE 4-4
(page 2 of 2)

FIxeclSe....
E"'" IlIndwlllth IIDWI ""1PWRl TX A.-- Ollin IXADI

FX ·Aleed
FXD ·'~Fl.ecI 0·100 Hz 1" , ·'0 With 10" 0.'0. ""FXE • , .......rtng Fl••d
FXH • HydJoIaeIc end Meteorologic., 10· BOO kHz 21" lOW.. 7" 24·.tO. 83"

Fblecl
AX • A-..tic.1 Fl••d 1 . 3fi MHz 74" , . '0 ICIIow"', S" NO ENTRY '"

Speo. Oper.rlon SeMe.
EmI••lon IMndwldth IIDWI ""(PWRI TlCAnteMe GeIn IXADI

ET • Speo.
n . Etlth 4 Hz 26" .14 W.et ,." 041i 25"

40 MHz '7f" 2Wd. 21" XXIL... lIlen 0 dlil 15"

Sp_ ......n:h SeMc:.
EmI••lon ..ndwld1h IIOWI r-.r II"WRI TX Antlnn. O.in CXAOI

EH • Speo.
TH • EtIth 1 . 4 MHz "" 2·2.11 Wd. ..." 0·1. 67"

'·20 MHz 22" S·I W.. ..." S·4. 21"

40 MHz 22" 20 With 12" XX .... lIlen 0 ..lil 14"

No Specific SeMe.
EmiI.ion BendWildth IIDWI "'_CPRI TX A,.,.,. Ollin IXADI

ED • Sp_ T.comm.nd Speo.
EK • Sp_ Treoklne Spec. O·.IS MHz 1'" .003 • 100 WMt. 78" 0·20. 21 "
ER • Space T,"met.ring Spec.
SN • Sound.r Net_It ,. 10 MHz eo" "2 . 100 WMt. 1" H·41 d8I S2"
SP • SOU.., Prediction
11) • Speoe '.comm.nd Eerth 10.91 . 50 MHz 4" 1 KllewMt • NO ENTRY 47"
T1( • Speo. Trec:lting Eerth ,., ......wMt. 23"
TR • SpeD. Telemeterlng Eerth
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TABLE 4-5

SUMMARY COUNT OF STATION CLASSES PER AGENCY AND SERVICE
IN THE 2200-2290 MHz BAND, AS OF JUNE 1990

A.-.utIc:e1 bnd U..- u.teoroIDalcei ip- s,.- No SpeclID s.Mce

A.-c"'~ FInd ..... MDJ'lle ..... MobIe S--. 0pegtIan .....M:h

Tot'" per Agency8 ServIce 5eMce ServIce ServIce ServIce ServIce ServIce SeMce .s,.- E~e1

A 22 leu", 22

AF 1120 143.4'" 17 44. 1 1 278 37.

Aft 398 116.4'" 114 248 5 1 32

C 1 10.3'" 2 5

co 32 11.2'" a 2 1

DOE 288 110.3'" 38 228 2

FAA 1 10.3'" 1

FEMA 8 10.3'" 8

GSA 2 10.0'" 2

I 8 10.3'" 8

J 2 10.0'" 2

N 46'111.8'" 27 33t • 5 11

NASA 1114 17.1'" 7 68 3 5 1 .. 17 20

NG 23 10.'''' 23

T 12 10.5'" 3 2 4 3

TRAN 20 10.8'" 20

Tot..... s.Mce 308 111.'''' ~322 161.2" 1'10.1'" 210.0'" '10.1'" 1010.4'" 110.3'" .. 12.1'" as 111.4'" 543121.0'"

&rhe percentages of the total station classes per agency and service are rounded-off.



The growth rate of frequency assignments in this band. which Is approximately 80 new
assignments per year for the past 10 years. Is conservative compared to the growth rate In the
1710·1850 MHz band. It should be noted. however. that In the 1710-1850 MHz banda frequency
range of 140 MHz Is available compared to only 90 MHz frequency rangt for the 2200-2290 MHz
band. Most Importantly. space operations which predominate In this band cannot be evaluated
alone by frequency assignment growth rate. but 8180 by frequency bandWtth per use which Is
·more representative of space usage and growth.

The geographical distribution ofall authorized frequency assignments In the 2200·2290 MHz
band Is presented in Figure 4·7. An observation of Figure 4·7 will indicate that these frequency
assignments are sparsely distributed across the Continental U.S. (CONUS). with the exception
of a few locations such as; California. Florida, New Mexico. and others. It Ihould be noted.
however, that satellite link assignments are not Included In the figurebecauae locations of
receiving earth stations might be compromised. Experimental assignments are also not
included. A solid line joining two or more earth stations Indicates a microwave link. Figure 4-8
Is a graph of the frequency assignment distribution per ltate In the 2200·2290 MHz band. As
before. the shaded columns represent the total number of frequency assignments Or operational
transmitters In a state. as indicated on the ordinate.

The distribution of frequency assignments per megahertz across the 2200-2290 MHz band
Is given In Figure 4·9. The ordinate specifies the frequency aslgnment count per megahertz
channel Interval starting at 2200 MHz. The two most extensively used frequencies are the
2260 MHz and 2280 MHz. Each of these two channels has about 95 or more assignments.
Again. the distribution only reflects the assignment count per megahertz bin and does not
necessarily Include the total number of equipments represented by these assignments.

I_rum VI' Uglure (SVM) In ttl. Contln., US. (CONUS) (See Refs. 6 and 7.)

Figures 4·10 and 4·11 show the spectrum use bandwidth (SUB) and factor (SUF) for the
2200·2290 MHz band in the CONUS. respectivel". Similar conditions were applied for this band
as In the 1710·1850 MHz band in generating the figure except that the reference used Is a mobile
system.
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x • Transmltt_ Location
o • Receiver location
x - e \ Microwave LInk
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Ole: SatellltiOnk and experimentaTasslgnments are not included In this figure.

Figure 4-7. Geographic distribution of assignments In the 2200-2900 MHz band.
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Figure 4-9. Frequency euignment clatribution per Megahertz Bin
in the 2200-2290 MHz band.
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Figure 4-10. Areas of the United States with various ranges of spectrum use
bandwidth (SUB) values In the 2200-2290 MHz band.
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Figure 4-11. Areas of the United States with various ranges of spectrum use factor (SUF)
values In the 2200-2290 MHz band.



Eml"lon Charact,rlstlcs

The 2200·2290 MHz band being the ·slster band· ofthe 1710-1850 MHz ~.e., downlink band
for the uplink transmissions in 1710-1850 MHz) also supports a wide vnty ofaystems. Beatdes
accommodating the fixed, mobile, and space research services, It.supports the space-to
space and space-to-Earth operations In the earth .xploratlon....... and apace operations
services. Further, aeronautical telem.terlng Is permitted In the banet The diversity of .qUipment
currently operating in the band presents a difficulty In the IPIClftIn lIWIagem.nt matter, as In
the case of a channeling plan, because of varying bandwidths. In this band, the operational
emission bandwidths of equipment ranges from 10 Hertz up to 40 MHz. excluding 8KP8i'lmental
assignments. The majority of these emission bandwidths are concennted In the 600 kHz and
6 MHz range, as seen In Figure 4-12.

There are at least 42 emission types for equipment CUI'NnUy registered In the band.
However, the vast majority of these equipments are In on. of the following categories of

,emission types; F2D, F9W, F9D, G7W and G9D.

The predominant emission bandwidths, emisalon type., and Itation classes used by each
"agency in the 2200-2290 MHz band is shown In TABLE 4-6. As before, the emission bandwidths
listed in the table do not necessarily correspond to the emission· types or the station classes
listed alongside them.
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6-S MHz

4-6 MHz

2-4 MHz

1-2 MHz

8-10 MHz

20-40 MHz

40-60 MHz '~9__..-- -r----r----r--r-----,

o 100 200 300 400 500 600 700

10-20 MHz

< 100 kHz

600-S00 kHz

400-600 kHz

200 -400 kHz

100-200' kHz

800-1000 kHz

Note: The bandwidth occurrence values are Inclusive of the lower limits of the
various bandwidth ranges.

Figure 4-12. Dlltrlbutlon of emlllion bandwidths In the 2200-2290 MHz band.
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TABLE 4-6

EMISSION DESIGNATORS AND STATION CLASS PREDOMINANTLY USED
BY EACH AGENCY IN THE 2200-2280 MHz BAND

AGENCY EMISSION BANDWIDTH (MHz)· EMISSION TYPE'» STATION CLASS

2.18
AGRICULTURE 4.86 7.23 FIW FX

0.76 OlDG7W XTMOEA
AIR FORCE 3.26 1.00 F7D PON EK ER

0.80 1.00 FlWOID FX
ARMY 1.80 8.00 FID M7D MOEAMOEI

0.308 01D EMER
COMMERCE 2.05 7.00 G2D F1D MOEI

0.80 F8W
COAST GUARD 5.00 FIW FX

1.00 MOEA
ENERGY 3.00 F9D MOEB MOEC

FEDERAL AVIATION 0.80
ADMINISTRATION 10.00 F9W FX

FEDERAL EMERGENCY
MANAGEMENT AGENCY 6.00 F8W FX

GENERAL SERVICES
ADMINISTRATION 10.00 F7W FX

0.80
INTERIOR 1.60 2.20 F9W FX

JUSTICE 2.00 FIW FX

0.60 0.60 MOEA
NAVY 1.00 1.60 F2D XT

NATIONAL AERONAUTICS 0.60 3.00 aID MOEI
AND SPACE ADMINISTRATION 6.00 8.00 FlO THTK THTR

"

F2D FAD
TREASURY 0.20 FIW FXXT

F7D
TRANSPORTATION 10.00 FIE FX

ar.........Ion bendwklth. do not n.c....lly correspond to the emII..on typn or ltIltIon d.... lilted IIong lid. them.
ItDefined In the NTIA Menu".
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SECTION 5
SUMMARY OF MAJOR UNCLASSIFIED SYSTEMS IN THE 1710-1850 MHz BAND

INTRODUCTION

For this report, the sources of data to identify the various existing and Mure(planned) major
systems In the 1710-1850 MHz band were the GMF, Systems RevIew documentation, pnMous
NTIA reports, and other Federal agencies' technical reports. Included In these sources Is an
NTIA report on Government Space Services.8 These IOUfC8S were also used to gather
Information with regards to the functional description and some technical characterlatlca of the
systems. The result of the review performed on the data indicated that most of the maJor
systems Identified In Reference 3 are still operational to date. Hence, some elements of Section
3 of Reference 3, were reproduced in this section of the report. Specifically, the functional
description, as well as the technical parameters, of systems discussed In the reference.

GENERAL

The spectrum allocation rules and regulations applicable to the 1710-1850 MHz band permit
a wide variety of systems to operate in the band which Inc:Iud4ts fbc8d, mobile, and space
systems. In addition to those specifically permitted by the altocatlon tables, a number of
experimental and special purpose stations have also been identified as operating In the band.

In order to summarize the large variety of systems, It was necessary to categorize the
. equipment. The technique chosen for this report was slmNw to the method used in Re1erence
3 -- that is to group the systems first into major service categories, (e.g., FIxed and Aeronautical
Mobfle) with a further breakdown into functional uses (e.g., radio relay and telecommand). This
method helps to highlight overall trends for the band. Other methods of grouping the systems
may also prove useful such as ordering by agency, geographic area, and others.

TABLE 5-1 gives a summary list of the major unclaulfied 8ystems, Identified to date,
operating or planned for or)8ratlon in the 1710-1850 MHz band. It Includes an estimate of the
Federal GcN8rnments Initial and replacement costs. NormaUy, the Initial cost portrays the dollar
amount during the year of program Inception. In 80me cases, hoWeIIer, the initial cost including
the replacement cost were derived based on current available documentation. Unless otherwise
speCified, the replacement cost for space, mobile and radio astronomy systems Is calculated by

8 Haines, R., Spectrum Resource Assessment of Selected US. GcN8rnment Space Services,
NTIA TM-88-136, U.S. Department of Commerce, September 1988.

5-1

.11111 •• 11_" I. ' .111111111 I III. I III ,



TABLE 5-1
(PlOt 1 of 3)

SUMMARY UST OF MAJOR UNCLASSIFIED SYSTEMS
IN THE 1710.1850 MHz BAND AND ESTIMATED

FEDERAL GOVERNMENT'S INITIAL AND REPLACEMENT COSTS·

NUMIEfl UNIT NTW. .PLACEMENT
SYSTEM OF COST COST cosT'

UNfTI tIM!LL) (lMILL) (IMlLL)

1. SPACE SYSTEMS·

A. Ground EIemenla

(1) .... Ground LInk 8uIlIyIIIm (SGLS) 1sa NA NA 118'

(2) IdOmIIIecf AImofe TIIICllIng~ (NITS) 14 4.3 eo 88

(3) NAVSTAR GPS • 0pInIII0neI ConlIOl s.gment (GPS-OCS) 5 5 25 54

~ ·".9' • - .. '

B. Spac. ElIlnInlSe

(1) Space ShUltIe 4 :tOOl 1200 4000

(2) FIlet Sltll,n. CommunlcallOn (FLTSATCOM) NA NA NA NA

(3) FIlet Sltlllll. ComrnunlcatlonoC (FLTSATCOM-C) 10' NA NA NIA

(4) DIfenM ...... CommunlCallOn System 18 NA ".,t" 1l1ll9h

.... It (OSC5-Il)

(5) o.tenM Sltllln. CommunlCdOn SyIt.m 14 73."; 1032 1t1ll2
.... III (DSCs-tII)

(5) o.IenN satll,n. CommunlCatlOn Syst.m NA NA 2OO()i NIA
FolloW·On

(7) NAVSTAR GIobII PoIIIlonlng Syltem (GPS) 14k 100 2400 7532

(I) Space Till s.telIIles (P18-2. P8().1 and "") 3 21.4 141 103

(II) o.tenM MettorologlcaJ SllelIIle Program (DMSP) 4 NA NA NA

(10) May of Low Energy X·Ray ImIglng 5enIora (ALEXIS) 1 2 4'" N/A.

(11) InItIUfllltlleCf Teet VetIICIe (ITV). SGLS 10 5.• 58 71

(12) ...... Upper" (IUS) 25 NA NA NA

NA • Not Available
N/A • Not Applicable. Systemls either In developmental or completion stage.

·Some of these systems belong to one or more radio services. Their operation in this band,
however, is under the space operation service.

.,11 •••• II.,. I. r ."1111111 I lUI 1'11'



TABLE 5-1
(page 2 of 3)

NUMBER UNIT INITIAL REPlACEMENT

SYSTEM OF COST COST- cosT'
UNITS (IMlU.) _ILL) ....LL)

2. FIXED SERVICE

A. LJne.of.S1gnl. PoInt-lo-PoIn1 Syst.ms

(1) DepII1menl ot AQrlCultur. 1373 0.030 ., 11

(2) DIpIrtmtnl or Energy ...7 0.078 ... ,.
(3) DepII1menI ot IrHrlOr/TVA :m" 0.050 111 <13

(.) DepII1menl of JUltICl/FBI 723 0.082 <IS IIll

(5) FecIenII Avlatlon Mmlnlltrallon 239 1.150 350 -
(I) Nr Forct 226 0.037 • 22

(7) Navy m 0.0. II 24

(I) OItler Federal AgenCieS 1015 0.0500 51 11.

B. V..... Trdlc: SyIltm NA NA as' ...
C. Till ""'Olng TImIng DlltrltlullonS~ NA NA NA NA

D. MIIllary TKllc:aI WId Training~

(1) AH/GRC50 NA NA NA NA

(2) AH/GRC·103 «lO 0.183 73 1<12

(3) AH/GRC22e~ 2325 NA NA NA

E. IICMI/IICMR/TACTS' lEE M08ll; IEfMCE

• There are some cases where the estimated initial coat specified by an agency for fixed
systems differ from the cost stated In this table. This Is because, In the table, the actual
fixed assignments count is used as the number of stations or units as opposed to the
agency's assumed number of stations.
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TABLE 5-1
(page 3 of 3)

NUMBER UNIT INITIAL REPl.ACEMENT

SYSTEM OF COST COST c:os,to
UNITS ($MILL) ($MILL) .,LL)

3. MOBILE SERVICE

A. ...... Aadlos NA NA a- li

8. T.."-d AIdar 8IIIoonI/SEEK SKYHOOK NA NA ,1 16

C. IW/GIfWnd VIdeo/08la UnkI

(1) AIrbome IJnIa NA NA NA NA

«2) Ground UnllS NA NA NA NA

D. Me...n Comllel TNInIng Systems

(1) ACMI 7 2I.llu 202 134

(2)ACMR 7 20u 140 43lI

(3) TACTS 3 NA NA NA

E.~ Systems (Telemetry Unka)

(1) Airborne Unll& NA O.03OY NA NA

(2) Ground Unlls NA NA 'W 11

... Aldio Astronomy

A. Very Long Bueline Nray Systems NA NA 70 113

B. Very lJIrge May Syslems NA NA NA NA

C. Intelferometer Systems NA NA NA NA

D.Vartous F1adlo TeleIeOpe Systems NA NA NA NA

5-4
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FOOTNOTES TO TABLE 5-1

.,.he initial and replacement coats are based on the latest available documents. These are
non·recurring costs only.

lWher'l1peclftc esttmatel are not Nlable.·.. reptacerTW'lt 00It is either based·on an asaumed
annoal inflation rate of 10% (e.g. t for space ayatema. mabie ayatema•.etc) or cost of $250.000
per new etatlon (e.g.• for fixed Ilne·of·l1ght. poInt·to-point aystems). For systems in the

_. deVelopmental or completion stage, the replacement cost Is usumed to be at least the initial
cost.

cNine tracking ground stations located worldwtde and a proposed·8-mobile ground terminals.

-The value includes procurement of six new mobile ground wminals and maintenance support.

'AII of the listed Space Elements use the 2200·2290 MHz band for downlink telemetry.

'Initial cost for the first space shuttle.

"Includes two spare satellites.

"The computed value is based on the DSCS B8 satellite cost.

eost for the B8 satellite.

.ilnltial cost for the DSCS Follow-on Program.

"Includes 3 spare satellites.

'Based on the PSO-1 cost of $21.4 million.

'"Two million is for the satellite control. telemetry and tracking links (AF_ project). The other two
million Is for DOE'$ Initial investment for ALEXIS. ALEXIS is stIfl under developmental stage.

nlncludes frequency assignments for Tenessee Valley Authority.

°Assumed cost per fixed link.

Pfhe value includes the cost for the vessel Traffic Systems in New Orleans, Alaska, New York
and washington.

ctThe AN/GRC·226 is a part of the Mobile Subscriber Equipment (MSE) System. The initial cost
of the MSE system is $4.3 billion.

-'Air Combat Maneuvering Instrumentation/Air Combat Maneuvering Range/Taetl~IAircrew

Combat Training Systems.

'Cost only includes hardware and development of experimental systems for the DARPA
Upgraded Packet Radio.

'The cost only Includes the AF system operating in CIpe c.n-rat. FL

."The value includes equipment. Installation and aircraft pods costs.

Yfhe cost Is based on the Bullet Hit Indicator and vector Mila Distance Indicator Systems.

Wfhe cost only Includes the Floating at Sea Target Scoring System.
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multiplying the difference between the current (1990) and program inception years by an
assumed, average, annual inflation rate of 10%, and then adding the product to the initial cost.
For fixed, line-of-sight, point-to-point systems, the replacement cost is determined with the
assumption that existing networks will be reallocat~ to a higherftequency band (e.g., 7-8 GHz
band) and 25% of the existing facliities will require at least one intermediate relay Itation (site).
The appl'Q)(lmate cost, which inok.ldes land acquiIItion, _tty conetruction and equipment
pIOCUrement, 11·.$250,000 per lite. Thus, the replacement COlt, unIeu~ by an agency,
is calculated by m",ltiplying $25O,OOO/liteby the number ofNW lites anctadding the product
to the initial cost of the system. The expanded \l8l'8lon of the summary list, which pn:Mdes
several key parameters Including frequency, power, environment, etc., is presented in TABLE 5-2.
The table. includes statistics for systems operating In the 22Q().2290MHz band. Figure 5-1
presents a pictorial. representation of ~ra1 of the major cIuIes of systems to lII",strate the
complexity of the spectrum management problems associated with both the 1710-1850 MHz and
2200-2290 MHz bands.

A short functional summary of the major systems in the 1710-1850 MHz band is given in
subsequent paragraphs. Since the 1710-1850 MHz and the 2200-2290 MHz are similar bands
In terms of allocation, It is expected that some of the systems operating in one band are also
employed in the other. This is specifically the case with some space systems and satellite
networks described beiow wherein the low band is used for ",plink transmissions and the high
band is for downlink transmissions. In cases where this situation prevailed, the system
description was depicted once and referred to if necessary.

The current space usage in the band is primarily limited to systems operated by the U.S. Air
Forceanet NASA. These systems or satellite networks are enumerated and briefly discussed
under their respective service title categories. A special system, the Space Ground Link
Subsystem (SGLS) under the direction of the Air Force satellite Control Network (AFSCN) which
is used to support spacecraft requiring downlink telemetry, is described under ·Space Systems."

The classification of system description and mission of many military satellites prohibits the
publication of systems or equipment characteristics in this report.

MAJOR UNCLASSIFIED SYSTEMS OPERATING OR PLANNED FOR OPERATION IN THE
171~115O MHz BAND

SPACE SYSTEMS

SpaCt Ground Yak Sublyltlm (lGLSJ

The SGLS is a system in operation by the Air Force to prcMde tracking, telemetry, and
control for DOD orbiting satellites. Both geostationary and non-geoatationary aateHltes are
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TABLE 5-2
(page 1 of 2)

SUMMARY OF KEY PARAMETERS OF SELECTED SYSTEMS
IN THE 1710-1850 MHz AND 2200-2290 MHz BANDS

FREOUENCY EMISSION
SYSTEM AGENCY OF INTEREST ENVIRONMENT 'OF POWER Gltl Glr) BANDWIDTH

IMHzI ASSIGNMENTS Iwatts) IdBi) IdBi) (MHz)

SGlS AF 1761-1842 CA,GUM,HI,NH to Space 169 10K 34-46 -4- +3- 4.0
...._._-...........- ------------------.-.._- ..- ...--- ------ ..-_..- ........--- ------ ----
2200-2290 Space to CA,GUM,HI,NH 168 20 -4- +3- 35-49 5.0

Space Shuttle NASA 1761-1842 Earth to Space 2 4.0
DOD ----....._.._---.. ----.._-.._----.._......---_._-- --- - - - _.......

2200-2290 Space to Space 8 -
Space to Earth ,

STDN NASA 2200-2290 Space to Earth 2 2K,1OK 43,51 43,51 3

TDRSS/Augmented NASA 2200-2290 Space to NM 33 0.84 0.3 - 4.0
TDRSS ---_..---------- --- --_...-- - -- --_..

Space to Space - - -
S.,.ce Station NASA 2200-2290 Space tos,.. NA 6-175 3-6.8 3-6.8 -
ALEXIS AF 1174 NMtoSpace NA 50 18 - 0.01

DOE --- -- - - -- ---
2260.5 Space to NM 10 2 - 1.5

COBE NASA 2287.5 Space to Space 2.5 12 12 -
--- . 1 --- -- -- -
Space to VA 2.5 -2.0 -2.0 2.6

GOES DOC 2209.086 Space to VA 6 3 3.5 12 0.08

TABLE 5-2 does not Include an the major systems listed in TABLES 5·1 and 6-1; however, it includes at least a system representative of each of the
services in TABlES 5·1 and 6-1.

- Spacecraft receive antenna gain NA - Not available
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TABLE 5-2

(page 2 of 2)

FREOUENCYOF 'OF EMISSION
SYSTEM AGENCY INTEREST ENVIRONMENT ASSIGNMENTS POWER GIlt G(rl BANDWIDTH

CYHzI (wattsJ (dBiJ (dBi1 tMHzJ

OMV NASA 2287.5 Space to Space NA 2.5 • - - -
Space to Earth 15

Fixed. LOS AGA 1710-1850 USI.P 4847 1-40 24-33 24-33 0.80-10.0_._-_... -------
2200-2290 308

Tactical I. Training Af 1710-1850 Army • Af Bases and 232-
AR . . Training Grounds ._._-- 1-25 6-19 6-19 0.50-26.0

2200-2290 NA

TACTS/ACMI NAVY 1710-1840 Test. Training 439
Af .._. Ranges and Sea _._-- 1-20 0-41 0-34 0.60-7.1

2200-2290 7

I Packet Radios Af· 1710-1850 East Coast !U.S.I 11 10 9 9 20.0
, AR

SEEK SKYHOOK Af 1720.1755,1820 Florida Keys 6 2 7 20 12.0-60.0

Tethered Balloons DOT 1725,1760.1786 NM,AZ 3
IAERDSTATSI ----- _.

2 6 6 0.20
2200-2290 4

lAir - Groundl and Af 1710-1860 US.P (Mostly in 136
(Air - Aid Video NAVY - Test. Training -- 5-25 0-12 0-33 1.4-20.0

• Data Link 2200-2290 Rangesl 1076

NB Scoring NAVY 1710-1850 Test. Training 38
Systems Af -- Ranges -- 1-5 2-25 2-35 s 2.6

2200-2290 NA

WB Scoring NAVY 1775.1800 Test. Training 6 0.001- 3 3 ~ 50.0
Systems Af Ranges 226

Secooty Systems Af 1720,1740.1760 MY.SD.ND 3 2.2 18 18 15.0
1780.1800

Radio Astronomy NSf 1720-1721 Radio Astronomy facHities NA - - - -

(ft

0>

•

!

-i

-
i-

8yhe Army also has temporary assignments Ii.e.. 200 assignments per networkI to support their area-wide command and control network system.

NA • Not available

~-~.. I
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figure 5-1. PIct0rlaI representation of maJor systems In the 1710-1850 MHz and 2200-2290 MHz bands.

Note: The link between the GPS and the aircraft is a one-way link (i.e., from the satellite to the aircraft).
This link and the up and downlinks between the DSCS-III and the aircraft are not in either of the
bands covered by this SRA.



serviced from AFSCN ground stations located in Guam, Hawaii, New Hampshire, Colorado,
California, and overseas. The RF links Include command uplinks In the band 1761-1842 MHz
and telemetry demnlinks In the 2200-2290 MHz band. Tracking Is accomplished by the use of
narrowbeam ground station antennas combined with ranging using phase comparison
techniques between the uplink signal and the return signal from the satellite-borne transponders.
The uplink signal Is transmitted with an E.I.R.P. of 86 dBW (10 kW power and 46 dBI antenna
gain) and has an emission bandwidth of 4 MHz. Fr8cIuency assignments for 20 channels
separated by approximately 4 MHz at each of the AFSCN stations have been authorized, which
effectively excludes other users over the entire 1761-1842 MHz band around the four sites.
TABLE 5-3 depicts the various SGLS channels and the corresponding uplink and downlink
transmission frequencies. Continued operation of the SGLS will be required for at I.ut the next
20-30 years to support DOD missions. The DOD also has transportable SGLS-compatible earth
stations that pfOYide additional coverage for launch and on-orblt operations. These transportable
earth stations are used, for example, when fixed SGLS sites cannot provide required mission
coverage.

Automat.d R.mot. Tracking Station (ABTll

Th. ARTS is an upgrade to the SGLS. The upgrade includes replacing most of the
antennas and adding a few new sites. The areas of operation for the ARTS Include the following:
Vandenberg AFB (C'A), New Boston (NH), Kaena Pt. (HI), Andersen AFB (Guam), Falcon AFB,
(CO), and selected overseas sites.

Spae. Shuttl.

The Space Shuttle Is a Joint NASA and DOD program designed to support a wide range
of scientific, environmental, defense, commercial, and International Interests. It Is a manned
reusable space transportation system that could dellwrlIteIlltes to IoN-earth orbit where an
upper stage can boost them Into a hlgher-energy orbit. In addition to Its launcb capability, the
shuttle also carries spacelab payloads, modules, and paUets used to conduct In-orbit
experiments from the shuttle cargo bay. A fleet of fNe ....... orbital Ylhtcles were planned
with flights that began In the early SO's. HOW8\I8r, the January 1986 Challenger III-fated flight
reduced the fleet to only three operational and one under construction. The communication links
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TABLE 5-3

COMMAND AND TELEMETRY FREQUENCY RELAnONSHIP FOR SOLS
(from Ref. 3)

UPLJNK DOWNLINK RECEPTION FREQUENCIES
SGLS TRANSMISSION (NOMINAL)

CHANNEL FREQUENCY

('0.....)
(:!:0.002%) CARRIER I CARRIER II

(:,....) (:'•.-ot. S MHz)

1 t763.721 MHz 2202.500 MHz 2197.500 MHz·
2 1767.725 MHz 2207.500 MHz 2202.500 MHz
3 1771.729 MHz 2212.500 MHz 2207.500 MHz
4 1775.733 MHz 2217.500 MHz 2212.500 MHz
5 1779.736 MHz 2222.500 MHz 2217.500 MHz
6 1783.740 MHz 2227.500 MHz 2222.500 MHz
7 1787.744 MHz 2232.500 MHz 2227.500 MHz
8 1791.748 MHz 2237.500 MHz 2232.500 MHz
9 1795.752 MHz 2242.500 MHz 2237.500 MHz

10 1799.756 MHz 2247.500 MHz 2242.500 MHz
11 1803.760 MHz 2252.500 MHz 2247.500 MHz
12 1807.764 MHz 2257.500 MHz 2252.500 MHz
13 1811.768 MHz 2262.500 MHz 2257.500 MHz
14 1815.772 MHz 2267.500 MHz 2262.500 MHz
15 1819.775 MHz 2272.500 MHz 2267.500 MHz
16 1823.779 MHz 2277.500 MHz 2272.500 MHz
17 1827.783 MHz 2282.500 MHz 2277.500 MHz
18 1831.787 MHz 2287.500 MHz 2282.500 MHz
19 1835.791 MHz 2292.500 MHz· 2287.500 MHz
20 1839.795 MHz 2297.500 MHz- 2292.500 MHz·

21 Frequency synthesizer providing continuous tuneabilitY for downlink signals
having frequencies 'anging from 2202.5 MHz to 2292.5 MHz.

-These frequencies are not allocated in the ITU tables or National table. for Space-to-Earth telemetry.
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Fl.SIt,"n. Communlcatlon=C (fLTSATCOM-Cl

TABLE 5-4

LONGITUDINAL POSITIONS OF THE FLTSATCOM·C SATEWTES

for the Space Shuttle are shown in Figure 5-2. The primary links of Interest In the 1710-1850
MHz band are the SGLS command and control uplink from an Air Force SGLS command station
and the shuttle to Air Force payload command link, as illustrated in Figure 5-2.

28E (Spare)
72E
75E
172E
177W
145W (Spare)
105W
100W
22.5W
15W

I III. I III ,

LONGITUDINAL POSITIONS

5·12

,.. ""'."" .........~.....~"'••••••••
.111111111II... I. '

Indian OCean - 1
Indian Ocean - 2
Indian Ocean - 3
West Pacific - 1
West Pacific· 2
West Pacific • 3
East Pacific • 1
East Pacific· 2
East Atlantic - 1
East Atlantic· 2

FLTSATCOM-C SATELLITES

• 111111.

-
The funetionsperformed by these links are identical to the SGLS system just discussed.

The primary difference is the use of a low-power command transmitter!receiver located on the
shuttle Itself to be used for initial control of Air Force payloads after release from the shuttle.
Ultimate control and tracking of the Air Force satellites will continue to be accomplished with the
six AFSCN stations.

The FLTSATCOM-C system will consist of various earth stations such as; AN/USC-38,
AN/WSC-3,AN/WSC-5, AN/FSC-79, etc., and a constellation of eight satellites in equatorial
geosynchronous orbits to provide global connectivity among naval aircraft, ships, submarine, and
ground·based command centers. In addition, two other satellites may be stationed at spare
positions. TABLE 5-4 lists the projected longitudinal positions of the FLTSATCOM-C satellites,
including the spares.
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Note: NASA payloads also communicate
with STDN and TORS at 2125·2120
and 2200-2300.

AF payloads also communicate
with SGLS at 1761-1842 and
2200·2290.
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